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characteristics of the Composition B loaded terrier War&ead W* 5 
Mod Ö .$ot jBgMidd- aissiies it i-6.5*|f-« and at ambient temperatures« 

,2,?    a»    lio significant differ ©noes vere observed in the fr.agmerit#feion 
" f^r%S^eris-tics of the tFerrier War\ead $ßc 5 &©d 0 vthen detonated at 

•«•#5$F.--^ant (
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•'"'*-*-«***sifci," -t NPG REFORT NO* 

tardier Warhead Mk 5 Mod 0? Fragmentation and Drop Test, of 
*•>«•*«•*       -«P.        «*     • «•»        *•>       *•       •»• 

PART. B- 

INTRODUOTiON 

AETHQR-ITi"? 

Tius test was authorized by reference   (a)  and conducted under 
Task AtJs±gimmp:~i^Q^B.e3£''607'''1^5'2,  reference   (b), 

2»     REFESENCES* '   - . . 

a.   Mt Goftf Itr NP/NQL~/£ll(5k6)  TF:RHS:inew Ser 0326 of 
jp?: February 1952 

b*    B.UORD Conf ltr NP? Re3f-EJHL:edb Ser.25777 of 
'  18 September 1951 

c. NPG Cbiif Report No;i  911 of 28 January 1952 
d. NPG  Conf Report Nc0  3<39 of 15  December 1951 

3*  BACKGROUNDS 

a. Reference (b) authorized the~Naval Proving Ground to work 
directly with the Naval Ordnance Laboratory in the development and 
fragmentation tests of guided missile warheads» 

b» The standard construction and fragment characteristics of 
the Terrier Jtfarhead Type F were reported in references (c) and (d)«: 
Fragmentatipn, §nd drop tests of the Terrier Warhead Mk. 5  Mod 0 
('the., .prf,di!uc:tj|-oh _mpdei of Terrier Warhead- Ty;p.s' F) at both ambient 
/:4:P^;*p^§*§w^|mjJ^^Ä*U?ftS. Href 'r^pbrtetd-•her.e;i«# - 

^>^öfi^ol^^fÄ^-'' ^ :'-i- '^.'-•"v.-,: <•"-.>''/ - • '•••'- ••-. -" . ; > ;- =: " ;,^.'J_-- ^ - 

T;his test .was conducted '%$ d0t.eraih.e. the, fragment ätidn .axjä 
!ch^a:e^£i§t±:c;# of' Jthe C,'iompo.si!t|pn B loaded terrier Warhead Mk' 5 
':%d"..Sr,|f:ör^ui§e4; .Äiss-lles at ^'$f'^%: and ambient temperatures* 

**r»! 

:a*i,,;'faj|t;'^f\f^ä^e"ct Letter '     . ' "" , l£ February ;$9/&2' 
iju ''Ikte Necesö.i;ry Material Received 18; .March 19!5'2 
/c*    Date .GjoAmenced lest    .      ."•....._._ 26 March .1952^ 
d> - Bajb.&':$%f8jfc-. •'Ö.bmpigted' 14 May 1,952 

^6^/;REP^S^|^^|ES^^S^NTT"
T

~     '".""• ~~ ..   :, 
X" 

--»;?—'= 

I 
./,''.:-,.-:;    <:lh4's:;;;tis;|^Äs •vß^^a^Qd^'^Me^rrS» /R:9./E-^ Sue.ssle and D* W*                             j 

. :",v.' ^ofcni^ '.v                               ' "---'.•? 
j ']': ' "' G$ÄDEN$Ä " """"                                   ." # 

_j   I        __SEGUffi[TY. INFORMATION          .3                 ' '/> 
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Terrier Warhead Mk 5 Mod Of Fragmentation and Drop Test of 
e;  «=. 

PARTJG 

DETAILS OF TEST 

V 
7* :p£:#H5EPTiON: QF ITEM UNDER TEST:  •..•;."" 

a« iFq^rier Warhead- Mk 5 Mod 0 is a production model of the 
Terrier Warhead Type F, reference (c). It is constructed according 
to Bureau of Ordnance Confidential Sk 318051/ Figure 1, 21tf835 i» 
iehgths tapered from ioy412 O.P. at the nose to 13#500 O.D. at the 
base, and 0V4Ö? wall thickness» The. warhead contained a 1$9 diameter 
central conduit tube«' The outer shell Consisted of 54 notched rings 

•which were c.öpper-?hydrogen braaed together» 

to, For rings 1 through 12.. the notches were spaced psi?i8 ± Ö8G25 
on centers entirely around each ring© For rings 13 through 54» the 
notches were spaced 0*1390 ± 0^025. on centers entirely around each 
ring* The rings 1 through 12 were designed to produce 536 fragments 
weighing approximately 13o3 grams each and rings 13 through 54 were 
designed to produce 4056 fragments approximately 7V0 grams each» 
A sketch of ring details is shown in Figure 2* Each ring was ÖV375 
thick ;ähd TJad a notch depth Pf QV21Ä.  Four rows of tack weld held 
theringstogether during bracing*   ? 

•V 

•c. The warheads were loaded with Composition B-l at the Naval 
Mine DeiJot,, Yorktown, Virginia» The weights and test conditions 
are/-a:s>" ^ollowsY: •   v'-- . -,-• ' • 

Sd^-^&r^ 

s. 

ftps' 
liefe.- 

,;'*iäib-^#nt.' 
^ftmbi-eh'fc.; 

Äkbi^ht 
^Ambient 

ace 
c>' 

.,06/ 

*OP" 
'op 

\,7    ^T^TTT^^T" ~"~ :WQP> 

-M-P-fl-' 
:#SM^^3#*:," 

•E&pty 

• li^5^ 
.. ^£50-''" 

$8;.m 
106«33; 

, 100*06 
.9^40- 

10,0.52 
99*J34 

106.7:8 
M.36L 

1ÖÖ:.J5 

Hot Melt 

£öÖ1 
'  3.if 

3.|4 

2*78 
1.27 

'   3*2:5 
•    JM& 

3.2:2 

$ii£er W&-.. Total Wt». 

H3.#6 
'113,.- §7 
114.08 

ill«. 5:6 

3:«ii 
113.97 
133*47 

:2i5*65 
217*I0 
20&.87 
216*02 
217,* 76 
2l6'.84 
2Ä14' 
216*59 

,-227.55 

-0 

-<• 
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Ion and Drop Test,  of 

PRGCEfiORE: 

a*    I-niiifttioiiwas accomplished, by using a 129 grain fcetryi 
NTIX'? ;Mp«l CX» l:f25 da/ajaeter by 4^50 longs' and a special 
a 

bO'oslrer 
engineejr*s blasting cap,» The 
forward end of the central conduit tube and initiated from the 
rear« The booster position for the warheads reported in refer 
erice (id) was 8^$/8j* * from the extreme front »end of the warhead» 
The' change in booster positions had some effect on the fragment 
space distribution« 

bV Space distribution data were obtained in a 60»radius 
semicircular aröna having l/8" mild steel panels 5? high and 
marked off into $<• polar angle zones about the axis of the warhead 
with the hose end pointing toward C% 

e* Velocity determinations were obtained by using three 3-5mm 
Fastax'Öämerasj Camera #1 covering the polar a; %Le zone 55° to 120°, 
Camera #2 Covering the zone from 0* to 55s, and Camera #3 covering 
the zone from 120° to 180°0 

d.« Sample fragment mass distributipn determinations were made , 
__.. a U*  x 8* cane fiberboard pack placed in. the heamspray {80° to 
87-4/2*7 at a radius of '**** 
xn 

w' 

e>. Drop damage assessment tösts were conducted pn five rounds 
pf urifuzed warheads at ambient temperatures hy dr-opping them from 
a forty tkp.)  foot tower 'onto ä two inch thick steel armor plate«» 
The, orientation of these drops was as follows:  one nose up*drop, 
one n.67s,e 4own •ajro.p^ one sidft.drop,, öSe drop k$?  from no3e up, and 
TpnS '/<^6;pv\:4^*; feomc-h'&s'e jä'own*.-;(" \; ~'"' '   •']   "',..' 
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TjsNri?.ie.r Wä-rhsad -Mk 5 ^öd Ö» Fragmenliatioh and Örop Test of 

6». ApproximatelyX/%  of the fragments of design sijse.'Cixi groups 
oftw° xo#hdf). bjc^lävget'very  doub&e; cubes bonded by the brased 
jolht'.s jlaiap'le be&k spray frägj&ents wHiöh were re cove red in son© 
ÖO*-^? 1/2* are shown in Figures 3 a**d 4* One recovered fragment 
was of a double cube size with no visible notch« RädiOgraphie data 
Supplied by the Naval Ordnance Laboratory indicated that some 
nötöhes were missing in £u.xiga  NosV %3~  to 54« The average weights 
of tjbe recovered fragmeh" s in the 5-10 gram group of the ^öS^F« and 
ambient temperature warheads were 6*9 and 7*0 grams.respectively* 

i f- 

d.« A  drop test photograph is shown in Figure 5 and data arg 
detailed ;in Appendix (E)« Ih no case was there damage more.serious 
than Slight distortion of the shape of the warhead« ^ 

FART D 

COMSUJSXOIS 

10« a„. No significant differences were observed in the frag-^ 
mentation characteristics of the Terrier Warhead Mk 5 Mod 0 when 
detonated at -65*F« and ambient temperatures« 

.-' :W. &ti five warheads that were dropped from 40 feet suffered 
&2m$..dx-.ösrtion« The central, conduit tubes were not damaged« 

"•,";.,'-li/V-'' 

!i:^^i:110l^iaiNiiEti£ l:<:^Clk 
SECURITY INFORMATION 
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CONFIDENT.I&L •   • NPG REPORT NO, 1035 

Terrier Warhead Mk 5 Mod 0} Fragmentation and Drop Test of 

The tests upon which this report is based were conducted by: 
A, N.« HUGHES, Xieutenäht, USN, Fragmentation Firing Officer 

Fragmentation Division 
Terminal Ballistics Department 

K» A« BALLEW, GUN«, USN, As si at ant Ammunition Officer- 
Armament Department 

This report was prepared by: 
W. WRIGHT, JR., Ensign, ÜSNE, Fragmentation Firing Officer 

Fragmentation Division 
Terminal Ballistics Department 

This report was reviewed by: 
V* PHILIPCKUK, Fragmentation Battery Officer 

"Fragmentation Division" 
Terminal Ballistics Department 

R« H, LYDDANE, Director of Research 
Terminal. Ballistics Department 

E* L* LEVSTIK, Lieutenant Commander, -ÜSNR 
Terminal Ballistics Batteries Officer 
Terminal Ballistics Department 

W» B, ROBERTSON,. Lieutenant Commander, USN 
Terminal Ballistics Officer 
Terminal Ballistics Department 

H0 K. ANDERSON, Lieutenant, USN, Ammunition Officer, 
Armament Department 

L. CM.  KLINGÄMAN, Commander, USN* Armament Officerj 
Armament/Department 

--.Cij Q* BRAMBLE, Director of Research,-Ordnance Group 

"•'•j'.:.•••:&'.A...      ^ap^airh^ #S& '     --""'..•..,. 
' -• •: r,   ' ;.Cömmahde:r;i<; Naval Proving Ground 

' ' — ~' .• 

,     '   -        -. "I--.---      .--             jsf* ',f    ,      x 

'...>"-...;•'   .---    /^&.,f''M^^^ii^-.   \, 
'''-•' 'E.  A,. ttUGRNER 

"•'•'•'" "       Gaptain-   USN ••' 
-•'•";. -: pr4ha-nce. Officer ,      •. 

.  ;Bv direction. 
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;&ehtäti.ön and Dr'op Test of 
a.      —     «t»     a. 

'niiiilttr 

• .    •  "    " .  ^SACE flXSTRfrgUTlaN SÄTÄ      . "^ . 

je? Waistheads, Mjc 5 $Idd 0,,  Öoapösittön $, loaded atA 
•öü*   Jfaäjriia   spart«   Ä-ygriä -       : ?~ 

1/8" MS panels"5»  high 

'F.* 

27  March 1952 
Rd, .1    Rd„  2 

•5 
•IG 
a5 
»20- 
.25 
•30 
•35 
4P 

•45 
50 
55 
60 
65 
•70 
•75 
80 

•S'5 
90 
95 

10- 
i.5- 
20* 
•25- 
30- 

.35- 
40- 
45- 
50- 
§5- 
60- 

70- 
75> 
80- 
8> 
.9'0* 

40 
7 

48 
28 

1 
3 
2 

:^lö^W 

2 
1 
8 

21 
23 
13 
II 

6 
3 
4" 

i 

54140 

1 

1 
19 

ate!" 

6 
22 
23 
12 
10: 

6 
k 
i". 
4 

.3 
1 

:    l 

9 

Total 

SS 
A 

.     3r 
5 

2 

4 

2 
2. 

14 
43 
4* 

•2/5 
£1* 
12 

7 
5 

-4 

•:fv 

3 
1 

1 
4 

•PP 

^7; 

5° 
on I? 

Average-Impacts Per 

44 
17.5 

1#5 
2.5 

1 

2 

1 
0o5 
7 

21.5 
23 
12.5 
10. 5 

6: 
..,3*5- 

2*J 
:2. -' 

1*5 

0*:5 
2 

33^ 

Total 
5°  Zone 

148 
.169 

8 
34 
72   . 

50 

110 

70 
30 

500 
1580 

90 
io 

7ö: 

20 
230 
320 

Unit 
Solid Angle 

2360 
70 

210 
340 

140 

300 

140 
70 

iooo 

ü 
1720 

2S0 

70 

140 

13900 
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CONFIDENTIAL -  (. NPG REPORT NO« 1G35 

Terrier Warhead ,Mk.5 Mod Oj Fragmentation and Drop Test of 

TABLE II 

SPACE'DiSTiiiüTiON DATA 

terrier Warheads, Iflc 5 Mod 0. 
_4i omÄöT'it+tii T«ei  ,_— ,.-  _ 

Composition B loaded 
50^ Bad-Süi Space  Arena 

US panels  5?   high 

26:MarcEuI952 
Rd. Rd» 

1 i 
0-5 
5-*10 

IO-15 
15-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60 
60-65 
65-^70 
70*7f. 
75^SO 
80-8£ 
15^90 
90-95 
95*100 

28 
18 
I 

16 
12 
1 

i^mm*® 

V 
19 
16 
13 
12 

5 
; 5. 
- 2:' 

1 
2 
3 
9 

22 
13' 

6 
12 
. .5. 

I 

jft May 19S2 
Rd.  Rd. -Rd. 
JL -Jk 1* 
25    21    15 
10      2      7 

1 

1 
2 

2 1 
3 

6      6 6 
27    21 18 
18    18 10 
14    15 9 
13     ;6 

7 
1- 

•i 

3 
3 

2: 
1 

13 
3 

HJ^O^Ä- 
145^50 
WQ.*15$ 3 

:;3mm$®^ 
-^ioO^lo^, 3 

165^170 25 
17Ö-175 43 

l-^.;^45S5s 

;<i 

• -1 
11 
61 
56 

"i.;~   "," 

6      2 6 
9 "12 15 

30    12 33 
81_59; 82 

i f -1 i 
-31' 7r:- 

Total 

49 
2 
1 

6 
2 

• 2 
1 
1 
6 
6 

3i> 
107 n 

57 
56 

'23 
14 

. 5_ 
7 

•2 

-4- 

•    2 
2 
i 

".5 
6 

18 

Average Snpaöts. Per;. 
5° Zone 

on 
Panels 

21 
9.8 
0*4 
0,2 

1*2 
0.4 

0.4 
0.2 
0.2 
1.2 
1.2 
7.2 

21.4 
15 
ii.4 
11.2 
4.6 
2i.8 
i 

' 1*4: 
0*4' 

•- -$£$ 

0*4 
Oi4 
.0*2 
i "~: 

• 1.2 
•3*6 
14*4 
55*8 
&5.*£ 

~^r 
a: 

Unit 
Total Solid 

5? Zone Angle 
71   3Ö0Ö 
94   1320 
o 
5 

49 
-20 

5-0 

20 
10 
10 
80 
84 
520 

1580 
1120 
858 
843 
340 
210 

-30 

50' 

20 
20 

30 
30 
81 

234- 

55 

55 
30 
30 
165 
165 
980 

2940 
2100 

63.O 

,1100 
ifoo 

' $* 
55 

JO 
.140 

.AP^ENDiX :ß 

-*>•> -v- 
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<i> ? 

JCONFEDENJIAL 

Terrier Warhead Mk 5 Mod 0; 

NPO REPORT .NO-.  103/5 

Fragmentation; and Drop Test  of 

EE\ HI: 

FRAGMENT fELOC IETY. .DATA 

SO'»' Arena Space Tisst 

-ö.e u    13» ^j^- n~ -.    Jliy 

Rd,  lj  Terrier Warhead Mk  5 Mod 0' 
Serial Mo.  13  at  -6:5;P'F. 

Total Weight  218.05 Lbs. 

Go&p.. | 

Filler Weight 114.77 Lbs* 

1 Frame in Which 
Hit Occurred No. Nose Fragments Velocity (f/s) 

1 9 1 19,$00 

1 IP 1 17*820 

11 2 16,200 

1 12 3 14,850 

13       ,- 2 13,710 

14 -2 12,730 

- 15 2 11,880 

16 5 11,140 

1 
18  "" 'y     2 • -    •  " , $:,:?00    • /:• 

\ 

•.-:-, •' Median: 13,250 

i 

': ,'-•„" Average; -  V " 13,1§6 

'    :l^GNEIl)ENT3^ii : 

APPENDIX 3Ö 



£1 
0. 

ss 

". - r\ • 

Terrier Warhead Mk 5 Mod Oj Fragmentation arid  Drop Test of 

TABfcE-III   (Continued3 

,-fiQjK. £&eh'& Space JT-e^* 

J?5:niml Eäa-täx Gäaera7 #; 

Rd. Ij Terrier Warhead Mk 5 Mod 
Serial No-.- 13 s.W£FFV 

Total Weight 218.05 Irfes.. 

a 
frames per sec» 

Camp« E 

filler Weight 114*77 t.>s. 

Frame in Which 
Hit Occurred 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

io 

No» Base  Fragments 

2 

5 

4 

5; • 

3 
6 

4 

3 

4 • 

5 ' 

1 

-r •"       ' i- -'•.: V- 

'..-".   •-.-•&•-"  ''^•.'-'.:-''• 

' •"••2     "' 

.,.i..' „.__  

• • ' • . '.% ' • ',--'. 

1 

-#§-di~a-nr 
s- 

3'^ÄÜF-ÄÄMivT. ;••-'"..• * 
r -r~        -• "'-: --" -    •*• .   - -  .   ' , • '•»    -'.-. 

I: !  £    ' 

'Jlf 

Velocity  (f/s) 

11.^400 

10,690 

10,060 

' 9,500 

9,000 

8,550 

8,140 

7,770 

7,-430 

7,130 

. 6;,>840. 

4,;580 

5,900 

./ . '   5*700 

.... 5L.j 

5i,34 

.   5,180: 

5*030 

%OJ70 
V-", 



f    U 
ID 

' 1 

I   i 

LL± 

.Ä 
W   ,.     ^~«„. 

**lr v*     **•«• 
BOfiiPiDE-Nf EAL • 

6ÖJ» Arena Space, Te at 

3 
«... ÄO 

Rd. 4, Terä-iör WarAead Mfc, 5 Mod 0 
Serial No* ;28: at -65aF« 

Total Weight 216,06 Lbs* 

Frame in Which 
Hit Occurred .. 

"9. 
1 
MM" 

••"-    —      y  

11 3 

12 -' 3 

13 • 1 

14 - 2 

15 -. 2 

.-;    i6 1 

'   '       17    ,     /"' 4 

^.'-'-isyv '- ,.v. •"'' 3 

-c;,;:NÄ-v-:'-" ^;' /       7 

20 .-" • , -'• 4 

:,._.-_;'ji;^. - •.•....'' .... ^ - 3 
r. 

_  _ _* A#N>—^- -.-.i   ._    . ..„ ,_:__  ,.   .If.. 

frames per sec» 

Öömp* B 

Filler Weight 113-.66 Lbs,' 

2.0,000 

16,360 

15,000 

13,050 

12,860 

12^000 

11j250 

10,590 

'8,570 

1«ad#an. 

Average 
ii.,iob 

- APPENDIX- 3? 

WI?frrfillfi1l*B<tf"Titri1vf"   -'4-' STä-JB»'^KS*£,-ä>V«W 

'•v:t.r'> 
./£" 



T 

* • f 
"F. 

,r! 

J 

.."•-•'       •" - ~       r \ 
•---,---.        - - .     -      • V J 

GONFIDENTIAL 

.. .Tgrrie^ jTitrhe^ad Mk 5 Mod 0} 

O 
NPGREPQRT qVO« 1Q35 

ion and Drop Test of 

TABLE IV (Continued) 
J [••  Hi.    • ,i.      I'. i    "L"      ,'.'•    IJ   ' 

Arena Space .T^est 

35.ma; Fastäx Camera. #J 

Rd-. Zt  Terr-iss? Wär-heäd .Mk 5 Mod O 
-Serial No*  28  at  -.65 "F. 

Total Weight 216*06 Lbs* 

. 2820 frames per. sscV 

Gomp«  B s 

Filler Weight 113.66 Lbs, 

Frame §n, Which 
.Hit. Ocfe^rred «•i i »i   ii    —ass  i i?fc*MC»f»«i—t—w* 

is 
V      - - -    -  ..    . 

•16 

117 

13 

19 

20 

. 22 

23 

25 

26 

29 

•No»  Base. Fragments 
n. 
•J- 

1 

8. 

5 

6 

4 

h 

5 

3 

X 

2 

2 

2; 

2 

Velocity (tfo) 

11,280 

10,580 

9,950 

9,400 

8,910 

8,460 

7,690 

7,360 

.7,050 

3M, 

Median' 

J^efca-ge:'. 

G$NF3i$ENfMLw . ; . 
SECURITY  INFORMATION £ 

i: 

6*270 

;6;040 

•5-, ;r^r 

5,290 

8,280 

7:#'    - 

ÄEKÖIE ft 



-    - 

\0TbM!!£M% •- • 
v 

Te-ryiez* ;W&rS?ead Mk 5^.Möd 0'i 

( \ 
V     / 

NPG REPORT  NO« 

.tion 'and Drop Test -of 

60* ;Är-enä -Space Test   • 

215mm Fastax Camera #1 

Rd« ±i  Terrier Warh#id Sk 5 Mod 0 
Serial No», 16 at Ambient Temp« 

Total Weight 215.65 1A.«• 

Frame in Which 
Hit Occurred; 

No« Beam 
Fragments 

6 

3 

2850 frames pei* sec« 

ÖOmpf B 

Filler Weight 113*67 Lbs«: 

y0j rtGlty.. Ct /a.) 

6,110 

6, IIP'    - 

5,9Öö • 

5,900 
5,900 

5,700 

5,700 

5*520   . 

5,340 

".'.'• 4.,! 

" .'  ; fyl 
4,170^ 

3,;9$0 

: >, 9«£ 

•   %*\ 

>•; 

5,,soo 

5,550, 

ÄPRETOXV;D^ 

_.      
».'"' r;*:" ---: 



i;1 

1 / 
• : 

'      b1 i 

I. 1: 

( 

-G0NFipEM*i^ij -      W4  REPÖHSE NO•,. IQ** 

Terrier Wax-head Mk 5'M 0$ Fragmentation äiid Drop Test of 

TABLE.. fr ( Gontihued); 

?6;0* 7 Aireaa^'Sipace'; .-'Tie st. 

35mm Fast äx. Camera §2. 

Rd, i, Terrier Warhead Mk 5 Mod 0 
-Serial No»; 1$ at Ambierit Temp» 

Total Weight 215.65 Lbs. 

Zone 
Frame in Which 
„Hit. Occurred 

QC-5> 16 
0«-5° 18 

5*-io# 19 

0«-5° 19 

0°-5° 20         ' 

5 V10* 20 

5V10> 21 

5/p-lQ- 22 

50-IO«» 23. 

10**15* £4    ' 
•'•^•f#*'' • 'L;.;;  ••;;.•   24    •:'. 

nJ^SpÖ»;v ;^v/:>/::'2$;,.>r.:
:
: 

'"'^j*"'.' :"•'."•.."'•   ''''£•&• "' •>'•" 
5?^iO:f: .\     •''-•Ay ,•    ;-. 

*o*~$'\- ••''.    •'• -..'£$?•;," '*•. 

;Q**«< 30 

n 

2820 frames per sec« 

Comp« B 

Fille* Weight 113-6? Xbs- 

Wo« Nose 
Fragments 

1 

1 

4 
^ 
4, 

2 

1 

i 
i 
i ".-•' 

,1''•.-.- 

' 'i';".' 

Velocity (f/s) 

10,580 

9,400' 

8,910 

8,910 

8,460 

8,460 

8S060 

7*690. 

7,360. 

7,050 ' 

6,270 

§:,ö3ö 

8,110 

7,850 

ÄBPENÖiX Ö; 

r^sr 
^r-_?r. 

..- si—.*--=. 
. , -A. 



ü U      - 
SSS REPORT. -itO:« CONFXBENSL , .  -:. 

J.e,?»i§^^arlieä,d &k-..5- M<SJL JD$ Fragmentation and Drop Test of 

i -l 
• • 

V 

TftBLE ¥.:;(Gdntinued) 

f- 

ßvd*. l, ^erriör.Warhead Mk ^5 Möd 0 
Serial -No*-.. 1.6 a', Ambient Temp* 

Total Weight 215>'" 65 - Lbs». 

!j:G' frames per. >sec> 

Gomp« B 

filler Weight 113.-$7: Lb^* 

Frame in' Which 
Hit Occurred. 

"-. ' 18 

19 

' 20 

21  * ' 

22 

23 

:   24 

Noa B&se Fragments 

'3,2f- 

^3;£ 

J>x> 

i  .   "" , -. ."  -" .,"  '  

6 
4 

9 

6 

4 

2 - 

6~ 

5 

2 

4 

'i • 

1': 

£'.,,_ 
2' - 

4 

2 

^Ity,:(f/^>. 

9,800 

9,280/ 

8*820 

8,,400 

8,020 

7*670 

7^50 

7^060 

6,780 

4*53V  ' 
^•oo/;/ ^ v: 

•^^r •';'/• 

•u , 
5.510 

;f|^0-~ 
*;i9;o 

5*04# 

• ?^'-~75~"  •>Tv 



11 
ioKFfPBijätiii.; NPG ÄEPÖRr üö. a;ö35 

„.",  .: tf#iifr l«^ii«M Mk I ,;Ms><i p.;  fragäe^ta-bion and pypp ^ejsi ,<>£ . 

¥liiEVI  (Continued): 

2350 :f,fftaäe per äaö.j? 

$&• 2, t©.¥?i:s«' Warhead Mk 5 Mod 0     Go&p* B 

lota^ Weight ;?l?;s,56 Lbs. Filler Weight 114»OS tbs. . 

'"Fraae £». T£hi«3* 
i&V Oecvrared 

10 

11 

' .   ":"';12*. 

13 

14 

. - 15.-' 

16 

• 7 - .is";  .-':-•" 
,   «•' 

*   r - ,.'    '' ' -_ .-•I 
>,. -" , . -„-o ,.     ..,«,. ; i" --^•v 

;,-.'. ̂ **-.f "vV- '"' 
:•;•'••$&:?.» *M" 

1   .      >   r V   ''•'*' - ,- - <    ! • -. - >'•' •*. ••»./ - •"" 

r;v - ,-tfV" •{.'<• **%£  i- -|t',   -,    " "''v V w -> '/;•>*' "V1** -.^-^ä^' L K.-i - 

V: •''^ v' V';'ä<T- ,V I •' V f 5* 

^'js&im-i f .;,,, 

1*,-*73"-11 -";-;-;Ji.ÜCv'i' ; .*•• - ivt u '  /L" ' , -^'w »;.?>* - '- 
;•  -V'r "" 

:;: 

v:,-^. i jy&gggft; •—.'.^. 
*i '.i -' -i'.-?"? «/*',<; f1 

No. Nose Fragments 

.2 

2 

3 . 

1 

3 

2 

4 

•    Ä • 

-   •'!   .- 

*; ;:>.;--    ';s 1   ;
:   ..\---_ 

fffiA?K-ti- Zi"t^V-'-:'.'.>'V:/'V'"-'''-' \*' J   '-'-'-I'/- 

X7*l0p'    ( 

15,550    > . 

14i2£0 

13A50 • 

12,210 

11,400 

10,690 

10,060 

9,500 

i    Moo 

\ j- 

—si -_- 

-,»—,, 

XX , w>u 

.^eääa&^tio:-^: 

»TTf., "-*7 f-*fS-- 

.  '•> 



,*. u * u 
ßßpr^ßt "Wa*;he£d Mk 5 Mod -0$ ^agmentatioh afcd; Jfec.p jasl o-f 

.««*«* 

&AT3LE jgl . >( Corit-iimed1 

Rd* -2;lerriej" tjTär'heäd Mk 5 Mod 0 
i^e«-i'al,.'Kai.'"3'^ at Ambienifc j.emp» 

£o&Sl Wefght '^1.7^-5:o Lbs* 

0 fitägSs per setfu 

Oomp* B 

Filler Weight  114.00 Lbs, 

r I 

P;?aia0" in WhiOh 
Hit Occurred. 

16 

17 

18 

19 

20 

21 

,22 

23- '•" 

24 

'^'•"-~.'^.*-"*>',?>:,'v-'. 

,-.*PV..- -- -;-'•'. * 

38; 

/"!'; - :ftedii&;:. 

No» Base Fragments 

1 

1 

1 

5 

5 

6 * 

- • 5 ' 

4 

. $  . 

'i 

2 

IT 

:COKEIDEMMAL. 

Velocity  Cf^a) 

llr880 

.11,140 

10,400 

9,900 

9,380 

3,490 

8,100 

7*7/50 

;7^430 

";'" ;.. >,:13;0 :. ,-'; 

^',  :^4öoy'j;:.;- 

•v '""'-iail^''',' •"' 

7*790. 

A^BfeMIÄ.fr 

X£T" 



f 1 
1 
I 
» 

• "- •" .- 

1 

O o 
NP&MP0P NQ.» 

fercte* Vai&'ead $k fir #od Oj  Fragmentation and Drop Test of 
\,«*   -•«?,.'««>   _«•   -mf-iim 

6;Ö^|;^|^äf1S|ita^'i|e^J*   "    _:*';-, '.._ .•;". 

3$mm-$as"tax framera #2. 

•Rd.ft. J,. Terrier Warhead Mk 5 Kod G 
>No*%46 at ^toijeiit Temp* 

2$$Q frames per Öe&* 

(•• B 

Total Weight 2l6v8J7 Lbs. Filler Weight 113.67 Lbs* 

Frame in Which     No* Beam 
Zone        Hit Occurred      Fragment a.     Velocity (f/s) * 

8ö»~ii° -       25              3.        •  6,120-, 

7.5o-80°         26              8           5,880 

80°~85ft         26 •            6           5,8Ö0 

85^-90°  '26             4          '5,880 

75tt-ÖO°         27              5           5,670 
? 

85*^90°       -27             3           5,670 

90«-95<>        37             6           5,670' 

75*»«8@#        .28    .'•        3 ' •  .'    5,460 ."• 

8ö°=45° -       28             1           5,460 

1 

'• jsj^o-^-.;- ' '.    ,-.-?0; -•' _. '       2          " 5>*460; 

'^ \:f--^^^^;;^ ;^.-.:i^.,., '..'"'• ;'.. . •:'' 3 •••'.,..;   .- -"5.'«**Ö •,-.•'> •• ,'•''• ;'.    J 

^Ä'VTä^#€Ä": '/^.'.^I:^ri::'-':-/:••;'.,',• -/Y  •'• '^';'..:: . ' . ' •-. ; Y5V28Q ; ' •/.•••-'- ';-';•• f-
v y,:>'| 

?'''l.'i^ÄÖ^'':V,''-. .'" ; "'#?--:'"   '••'.-'•; ' li "'" '*••"''•'••    ' '-:^2"8Q  '••'•'•{ '""  .. •* 

i 

Y;^|*8|^ö|^       ..;#&' .'j :,.'•••• •.. -'<"  « .&"'.. - •;.•  ; -:&$Q-\ • •  •"•".'.'' • .' i- '« 

i •'••^'•\    ffcSii/;"'  ' "' ' ..-"2-?  . •" .'•"./'         2 •   •          '. ;5:j380; • ;!:-• • 

I 
•Äiöl!^^                 '•• T:,:?v. • .,• •'••'-,• - .'^09:'  ' ...^ 
-;^-=H|^^;:"t'\"•"'•"• "?-;Y ,.'• _"•.'.:': : •/ , . ,•  . •••;.''_  ' ;5,/7io ' .,. 

.-'!. •'•••>"'-:.'":!; 

i ', •; ' • '.Aarerage.;         " ''  '."<•'•'  -     ,,       5j>6'30 
• 

i 
t '! 

) 

t    .» 

fe= 



?•* 1*~> 

O 

•;' terrier ^aijluaa^ „W' £ «9* 9;f ?i-ag 

O 
ÜPG flgPQRT .&$•-A 

liätipii arid Drop fest of 
«n       •*•     .«•     ••»      •••       •*'     '*•*     '*• 

-1  -m&säM g-il .(j^nt±£agQd3i 

ee 

Ed*  3^  Kerrie? Wapheafd Sfc 5 Mod 0 
ferial liov 46 at Ambient T:emp, 

ifepiai; Weight 2%6*B7: ;li%a*-^ 

frames -per..sec*" 

Gompf  B 

jZgUe, 

If^^O0 

17£°-180* 

175°-1Ö0° 

170°-173* 

17P-1Ö00 

1§5«~.170° 

' ^180* 

.,. K,,^w|^^; 

.^5#*1 

Fjpäjfre iri Which 

16 

17 

17 

18 

13 

19 

19 

19 

' 20 

' fl,•<'•;.''" 

•", v22- 

'£&' 

- >':'7v Indian- .'•••:' '-' :'-''- 
. -    .1 ?. -'..'•• • ; ;„'-•(• 

3fr,a-g^„. 

Noi Base 
Ffräffmenta 

1 

3 

4 

f 
2 

4     , 

4 

1 

3 

5 

.'..I' 
'•'. v'. i'v":,';• 

'' -""^'•••' •'•". 

3,.. 
'•'•••   3  •' 

.-,£' 
/•, 

10,600 

99.9Q0 

y,3zö 

9,:320 

8,800 

8,800 

8,340 

8,340 

ßsMQ 

7*920 

...   '^Q-   .' 

>\'_ '/•f.,;^io0':, v 

8^600/ 

:4|tiEp;ix ©; 

>;\ 
npKu,ii« 



u :l 
COKPlßBNTIÄi m® mw®w m* 103•$ 

-*«•    ,mt.   «a    -ca<   -,tsa,   ;g!3,~w«»     *•»--#•»»     *•» 

.Tierrier #ä*r:TNe£d JBc 5 Had 0,; fragmentation and Drop Test Of 
i»    'At    "<**    "A"   <w»    'i*     »     «t   ~m>-   -mm,*'im     mm-    'mm     mm   [asm    <**•  '„«D,   «»    -cs<   -,tsa,   ^=9."w* 

^&BLE VII. (€6ntinned) 

$j$©i|a ;S]pa'ö0;^e.'|t-.  . '.. 

t< J::§&^Jas:täx $£vBaxaj$2 ' 

M#. 3,, terrier Warhead Mk 5 Mod p 
Serial Alb* i& at kmfoiönt Tfmpi 

. .Tbtafc weight. $kß*m, W?&* - 

.frames •; sec« 

Comp-s B  . " 

Filler Wöight: 113*67 $bs. 

5**1.0* 

5°-10° 

Ö°*5Ö 

"^Ffaiae~4«u-ghi.aft — .NO. tlose - 
. HitLOfecurred Fragments 

l6 

:•;•,:*;• 

f. 

^4- 

:-^^^|;j|e' .'v.'/;'- 

17 

18 

19 

20 

1 

3 

1 

2 

2 

1 

2 

2 

1 

2 

'•»—': - 

ÄP_i/.'. '     *•"   ;Q, ,,*> 

'"..& 

",  "     .-'^'    •#?•'«•••'. 

J53L^ . -^1!*-«* 

Velocity Cf/s) 

9,560, 

9*Ö&© 

YjPÖO 

8,500 

Sg.5O0 

8,0$0 

8soio 

7,600 

>•*< 

-.'.'•• !.M#-, 

ÄWi*;-:$/ 

.,,     _.;.   -,--    J-J 
_  i* 



o o 
cmiiiMmms" w* 

V 
Terrier Warhead *Üc 5 Mod 0r: Fragmentation än<ä Drop» Test of 

35mm Fa st ax Camera i#l 

•*•'• -** -"»'• 

2$50 frames per sec* 

S'd* ,%» Terrier Wax»haad: 8k; 5 i*öd 0  . .    Go&£* S 
' Serial;. No*''%%' at- Ambit at., Temp«; - 

Total Weight 216.0? -Lb»«. Filler Weight 113.49 I*»-o 

. -J •''' V 

Zone 

80ö~85° 

8 jS*-90* 

75*~SO° 

80O-85O 

850*?Ö° 

75*^80* 

:8Ö«=>85° 

frä&e i& Whiob. 
Hit Occurred 

25 

'*? 
25 

26 

2:6 

26 

27 

ST 

~2r~ 

Ho« -B-aäm. 
S präy Fragment s 

2 

4   . 

i 

,7 

3 

4 

*•       •*".'-. 

 .,-_ .     —--- 
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., / Te^rie-fc Warhead ifie 3, Mod Of Frag mentation and J3rlo.p Test  of! 
•'     «w      <a»    '.aw       •* 

.IX 

6ÖT Arena Space Test 

3,;5inm> Fastax Camera #1 

Rds,:Jr te.rrier^Äarhe^d ;Mk 5 Mod 6    ' 
Serial No«, 43  at Ambient Temp.. 

Total height 217«76 Lbs. 

Ö frames per  sec« 

Gomp.  B 

Filler Weight  114.£6 Lteä. 

2 one. 
Frame 'in: :ffhieli 
Hit Occurred 

No.. Beam 
Spray Fragments   ^ 

5 

V« Lofiit-T   (f/s) 

75^00° 26 6,300 

a©*w85° 2,6 3" 6,3'0p' 

85*^90* 26 2 6,300 

75°-ÖQ° 27 4 6,070 

?5°*Ö'0e 28 3 / 
5>Ö50 

7p„80?    • ;•   ...•??..' .    '   . .  4 5V6:£0 

7.5:°wS0io 30 2 5*460 

^•#'.  •• * •„:..   .:•   : .-•• ..31.    ' 2 .5»:200 

; •.'i«.<-.:>-:r(?,v'',i,-.t:«,:,v/ -,     •••'•  «,,.,, 
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. Tletf-Eiej? Warhead Mk, 5 Möd 0| Träjgmehtation and Drop Test  pf 
«sx . eä- "-'«,    t»      {—"„Z*»- '«»      "»,     '«ss     r«=»r-   «fc     ••=**     «» -.?*>     "**     ?**    <£?• * ^*»     •=?- "•!»      IFS?"    *=*. - i"**?'~   *»   . •""      «*>     -•*»      •»-    es»-     i» 

T&BLELXX Kfontihttedj 

''6:b'-«'-^r.Ön'av;'Spac~e: Test. 

;'^^.:SäMä:£;:6a&ör& #; ' ir^möTS' pör' sec.«   ,; 

td, 5, Terrier W&rheäd Mk 5 Mod o 
Serial No.» 43 at Ambient Temp» 

Total Weight 2jf»76 Lbs»- 

Cbrap» B 

Filier Weight 114,56 Lbs* 

-"    • .                     Frame in Which 
Zone                     Hit Occurfeed 

No* Nose 
Fragments Velocity (f/s) 

Ö««5«     -••._._               16 •    1 io,öo:o 

0«-5°                              17 £ 9*420 

0e*5*                            19 JL     . 3,430 

0*~5°                               20 1 ö,oiö 

0*-5°.                            21 . 3 7,630 

'0V5*                                22 1 7,200 

Gq-$° .                            23 1 o,?70 

0**5--'. ^             "..   24         • • '.1 6,680: 

$£w*j*   ',',,     '   ;".      23 -    -'    "~ 1 .6.,:410: 

:M'ef<$iarn \^"'v'V.--'>-; -•-•. -,'".'--. '" •""- " ' '•''-•,"/'. 

v 

rs'*ÜÄOB.v«llatwg.,Wi«nn 
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V! <:•. _.^^.-i-.- 

^M«.p«^ 

.^E$P$Xfip.< 

UftW'WtfMtA.l— wran ist 
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Tei^ex? Warhead .$k 5 Hod öf Fragmentation and Dä-op Test o:f 
"'!?'    •*•- 

*».   -«•-; ö?a " •»    «a'!^*'-''.^?'. • 

• •BMKi'iläasE'-IBfegA" 

'£» -Ali warheads wer# dropped f£om a 40* towe? öhfeö ä •tp'Ä^--'•'•' - 
steel plate. The detailed damage data are as., follows: 

a. Side Drop* Serial No* 44 •*• The nose ring &j*d - side/of t^e 
warhead was deftte'd inwarä ,l*t* The bass was bulged and denied 1/4" 

, from the normal '-dtvfiffliof er ems e of-tHe- round, Two of the bolts 
securing the steal! loading plates were slightly bent. The central 
conduit was undamaged» .'« ..,-.'. 

b. Nose Up Drop, Serial No.. 54 - the side was dented inward 
1--1/4*» and the base ring of the round was flattened at the impact 
asrea* .The central, conduit Was not damaged, ' 

c, > Nose Down-Drop,, Serial Ifo*" 47 -The nosering was pushed 
into the central cono for l/4 of its circumference £nd received a 
d@nt l-l/4"^deep. The base was dented slightly. The central 
conduit was not damaged* 

d, Drop 4$e from Nose Up, Serial Hö, 56 - The base ring was 
dented 1-1/2» deep for.1/4 of the circumference of the round. In 
addition there was a small dant. at the nose. The central conduit 

-> was 

e* Drop 45 * from Nose. Down «* The side was dented approximately 
1^1/2»» in depth and extended *7" around tho warhead. The nose cone 
deceived a i^ deep dent» The central conduit Was not damaged, 

*»'*> *Pi^" 
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Chief of Ordnajice, DepartmSnt öf t&e &rmy 

\#jSSSf- jte£S^^vfle$£i*£n- - ..-. ..: - 
Lübrary öjf Congress 
Washington, 25', D. #.      '."•.-. 
:(Ä %Ü0RP Rs3)        ...   .' ."• 

Commanding General 
Aberdeen Proving Ground 
Aberdeen, Maryland 
Attns technical Information Section 

-Development and Proof Services 

Commander, Operational Development Force 
• • ft» SV- iybiantie Fiee-W VS* ,"*W«* Base 
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•-.   Tafcr.isr Warhead -Mk 5 Mod -0| 

KBG MPÄr WO-, 

#htaiion and Drop Tost of 
Si   .;£*"    -£S    ;'«^    -«A*      jw--i«f-   '^>     «—* 

if./- 

".; ^Dis^Msngiet jG^rfeinued)- 

^-eihY 
-r JM/23'15 at.1}aÄx,:St* 

Ifiar    (District Gaiisf* PMla. ©rd District   .. 
;   . •   15ÖÖ; Chestnut, it,.i.iPMia'^. ••2> Pa-*. 

' ;v ',ÄA't.ni, '-Kr-.» Sd^a-rd"R., '€.« ,:N:iM&^ 

Director f. Research and Development Division 
V.Mew;-Mejxi-co Iristitute of Mining and Technology 

>/:   So'jorro, Mf#;;JCexi'c,o , " . 
'tiaz    Development $o'nt|?act Officer 

New Mexico Institute Of Mining, and Technology 
.; v -..--•''  -"'Socörrb^ Net* Mexico . ". •'-'' 

Seeing1 4irl>A«5© Gempany -    . 
Seattle Division;-_."•     ; - 
Seattle, .Washington 

Commanding Officer 
Frahkford Arsenal 
Phi?«?-- Pa,' 
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"NOTICE! When Government or öfter dyi-w 
other data are used lor suiy purpose Other than in connect! 

r aÄd^si|eiy related Gövernm|iit procurement operation, tf 
4f^3|pnie|itthereby inc^r^jic>j^pons&ü^ nör any ofc>l! 
^S^efvÄ and & fact SKS^c^e^menftinäy have lo: 

«Sfc^pfir. äata, is not to be ireg^rded % ii^licaiioft or oÜiei 
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